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Introduction 


The Institute for Computer Applications in Science and Engineering (ICASE) 
is operated at the Langley Research Center of NASA by the Universities Space 
Research Association (USRA) under a contract with the Center. USRA is a non- 
profit consortium of major U. S. colleges and universities. 

The Institute conducts unclassified basic research in applied mathematics, 
numerical analysis, and computer science in order to extend and improve prob- 
lem solving capabilities in science and engineering, particularly in aero- 
nautics and space. 

ICASE has a small permanent staff. Research is conducted primarily by 
visiting scientists from universities and industry who have resident appoint- 
ments for limited periods of time, and by consultants. Members of NASA's 
research staff also may be resident at ICASE for limited periods. 

The major categories of the current ICASE research program are: 

a. Numerical methods, with particular emphasis on the development and 
analysis of basic numerical algorithms; 

b. Control and parameter identification problems, with emphasis on 

effective numerical methods; 

c. Computational problems in engineering and the physical sciences, 

particularly fluid dynamics, acoustics, structural analysis, and 
chemistry; 

d. Computer systems and software, especially vector and parallel 

computers, microcomputers, and data management. 

ICASE reports are considered to be primarily preprints of manuscripts that 
have been submitted to appropriate research journals or which are to appear in 
conference proceedings. In the next section, a complete listing of ICASE 
reports for the calendar years 1975 through December 1987 are given. The 

final section contains journal and conference proceedings references for older 
reports . 


Presently, ICASE is operated at NASA Langley Research Center, Hampton, 
VA 23665 under NASA Contract No. NAS1-18107. In the past, support has been 
provided by NASA Contracts No. NAS1-17070, NAS1-17130, NAS1-15810, NAS1-16394, 
NAS1-14101 and NAS1-14472. 
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ICASE Reports - 1987 

Kamowitz, David: Multignid applied to singulan pentunbation problem . ICASE 

Report No. 87-1 , January 7, 1987, 27 pages. To appear in Applied Mathe- 
matics and Computation. 

Jackson, T. L. , A. K. Kapila, and D. S. Stewart: Evolution ofi a localized 

th.en.mat explosion in a neactive gas . ICASE Report No. 87-2, January 8, 
1987, 62 pages. Submitted to SIAM J. of Applied Math. 

Spall, R. E., T. B. Gatski , and C. E. Grosch: On a cnitenion fen vontex 

bneakdown. ICASE Report No. 87-3, January 8, 1987, 23 pages. Physics of 
Fluids, Vol. 30, No. 11, November 1987, pp. 3434-3440. 

Lohner, Rainald, Ken Morgan, Jaime Peraire, and Mehdi Vahdati: Finite element 

& tax-connected tnant>pont (FEM-FCT) fen the Eaten and Navien-Stokes equa- 
tions. ICASE Report No. 87-4 , January 15, 1987, 25 pages. Internat. J. 
Numer. Methods Fluids, Vol. 7, 1987, pp. 1093-1109. 

Naik, Vi jay and Shlomo Ta'asan: Penfenmance studies oh the muttignid aJtgo- 

nithms implemented on hypencube multipnocesson systems. ICASE Report No. 
87-5 , January 16, 1987, 21 pages. Proc. of the 2nd Hypercube Multiproces- 
sor Conference, 1987, pp. 720-729. 

Roe, p. l. : Ennon estimates {on cell-ventex solutions oh the compnessible 

Eulen equations. ICASE Report No. 87-6 , January 22, 1987, 42 pages. To 
appear in AIAA J. 

Nicol , David and Frank H. Willard: Pnoblem size, panallel anchitectune , and 

optimal speedup. ICASE Report No. 87-7 , April 14, 1987, 30 pages. To 
appear in J. Parallel and Distributed Computing. 

Reneke, J. A. and R. E. Fennell: R KH space appnoximations &on the feedback 

openaton in a linean heneditany system. icase Report No. 87-8 , 
February 3, 1987, 23 pages. Submitted to Internat. J. Control. 

Hussaini, M. Y. : Stability, tnansition, and tunbulence. ICASE Report No. 87- 

9 _, February 27, 1987, 20 pages. Super computing in Aerospace, NASA CP- 

2454, pp. 211-220. 

Banks, H. T. , R. K. Powers, and I. G. Rosen: Invense pnoblems in the modeling 

o\ vibnations oh flexible beams. ICASE Report No. 87-10 , February 27, 
1987, 23 pages. Distributed Parameter Systems, Springer Lee. Notes in 

Control and Inf. Sci., Vol. 102, 1987, pp. 1-22. 

Propst, Georg: Piecewise linean appnoximation fen heneditany contnol pnob- 

lems. ICASE Report No. 87-11 , February 27, 1987, 74 pages. Submitted to 
SIAM J. Control Optim. 

Keeling, Stephen L. : On Lipschitz continuity oh nonlinean difeenential opena- 

tons . ICASE Report No. 87-12 , March 17, 1987, 12 pages. Submitted to 

SIAM J. Numer. Anal. 
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Keeling, Stephen L. : Galerkin/Runge-Kutta discretizations h ofL 4e.m-LU.ne.au 

parabolic equations . ICASE Report No. 87-13 , March 17, 1987, 31 pages. 
Submitted to SIAM J. Numer. Anal. 

Tomboulian, Sherryl: A system h on floating arbitrary directed graphs on SIMP 

architectures . ICASE Report No. 87-14 , March 18, 1987, 24 pages. Sub- 
mitted to IEEE Trans. Comput. 

Brezzi, F.: A survey oh mixed {inite element methods . ICASE Report No. 87- 

15 , March 18, 1987, 32 pages. Submitted to Proc. Workshop on Finite Ele- 
ment Methods, Theory, and Application, Springer-Verlag . 

Hall, Philip and William D. Lakin: The halty nonlineafi development oh Gortler 

vortices in growing boundary layers. ICASE Report No. 87-16 , March 19, 
1987, 35 pages. To appear in Proc. Roy. Soc. Ser. (A). 

Jackson, T. L. and M. Y. Hussaini: A n asymptotic analysis oh supersonic re- 

acting mixing layers. ICASE Report No. 87-17 , March 19, 1987, 16 pages. 
To appear in Combustion Science and Technology. 

Scheurer, b. : Remarks on the stability analysis oh reactive hl ow >. ICASE 

Report No. 87-18 , March 20, 1987, 21 pages. Proc. Conference on 

Mathematical Modeling in Combustion, Lyon, France, April 27-30, 1987. 

Hariharan, S. I. and P. K. Dutt: Acoustic gravity waves: A computational 

approach. ICASE Report No. 87-19 , March 24, 1987, 26 pages. To appear in 
Applied Numerical Mathematics. 

Erlebacher, G. , M. Y. Hussaini, C. G. Speziale, and T. Zang: Toward the 

large-eddy simulation oh compressible turbulent ££ 0 tU 6 . ICASE Report No. 
87-20 , March 30, 1987, 38 pages. Submitted to J. Fluid Mechanics. 

Keyes, David E. and Mitchell D. Smooke : Analysis oh a parallelized nonlinear 

elliptic boundary value problem solver with application to reacting 
blows. ICASE Report No. 87-21 , April 13, 1987, 28 pages. Submitted to 
the Proc. of the Symposium on Parallel Computations and Their Impact on 
Mechanics, American Society of Mechanical Engineers National Meeting, 
Boston, A. H. Noor (editor), December 13 - 18, 1987. 

Saltz, Joel: Automated problem scheduling and reduction oh synchronization 

delay effect*. ICASE Report No. 87-22 , July 14, 1987, 37 pages. Sub- 

mitted to SIAM J. Sci. Statist. Comput. 

Gokhale , Maya: Exploiting loop level parallelism in nonprocedural datahlow 

programs. ICASE Report No. 87-23 , April 6, 1987, 19 pages. Proceedings 
of the International Conference on Parallel Processing, 1987. 

Fix, George: Singular element methods. ICASE Report No. 87-24 , 

April 8, 1987, 32 pages. Advances in Finite Element Methods , D. Dwoyer, 
et al. (eds.), Springer-Verlag. 
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Hall, P. and F. T. Smith: The nonlinean intenaction oi Tollmien-Schlichting 

wave* and Tayton.-Gon.tLen. vontice* in cunved channel i tom . icase Report 
No. 87-25, April 13, 1987, 38 pages. To appear in Proc. Roy. Soc. Ser . 
(A). 

Daudpota, Q. Isa, Philip Hall, and Thomas A. Zang: On the nonlinean inten- 

action o i Gontlen vontice* and Tollmien-Schlichting wave* in cunved chan- 
nel filout & at finite Reynold* numben A. ICASE Report No. 87-26 , April 21, 

1987, 62 pages. Submitted to J. Fluid Mech. 

Gibson, J. S. and I. G. Rosen: Appnoximation oi di*cnete-time LQG compensa- 

ton* l on distnibuted *y*tem* with boundany input and unbounded me a* one - 
ment. ICASE Report No. 87-27 , April 24, 1987, 30 pages. To appear in 

Automatica, 1988. 

Mac Giolla Mhuiris, Nessan: Lyapunov exponent* ion infinite dimen*ional 

dynamical *y*tenu>. ICASE Report No. 87-28 , April 24, 1987, 16 pages. 

Proceedings of the IMACS Sixth International Conference on Partial Dif- 
ferential Equations. 

Swanson, R. C. and Eli Turkel: Antiiicial diAAipation and centnal diiienence 

Acheme* ion the Eulen and Navien-Stoke* equation*. ICASE Report No. 87- 
29 , April 29, 1987, 54 pages. Proc. of the AIAA 8th Computational Fluid 
Dynamics Conference, Hawaii, June 1987. Also, AIAA Paper 87-1107-CP. 

Abarbanel, Saul, Pravir Dutt, and David Gottlieb: Splitting method* ion low 

Mach numben Eulen and Navien-Stoke* equation* . ICASE Report No. 87-30 , 
May 1, 1987, 27 pages. To appear in Comput. and Fluids. 

Ito, Kazufumi: Stnong convengence and convengence note* oi appnoximating 

Aolution* ion algebnaic Riccati equation* in Hilbent Apace*. ICASE Report 
No. 87-31 , May 11, 1987, 20 pages. To appear in Proceedings of the 

Conference on Control Theory for Distributed Parameter Systems, Vorau, 
Austria, 1987. 

Ito, Kazufumi and Robert K. Powers: Chandna*ekhan equation* ion iniinite 

dimen*ional *y*tem*: Pant 11. Unbounded input and output ca*e. ICASE 

Report No. 87-32 , May 11, 1987, 55 pages. SIAM J. Control Optim., Vol. 

25, 1987, pp. 596-611. 

Shu, Chi-Wang and Stanley Osher: EHicient implementation oi e**entially non- 

OAcillatony *hock captuning Acheme*. ICASE Report No. 87-33 , May 11, 
1987, 73 pages. To appear in J. Comput. Phys . 

Fatoohi, Raad A. and Chester E. Grosch: Solving the Cauchy -Riemann equation* 

on parallel C omputen* . ICASE Report No. 87-34 , May 26, 1987, 37 pages. 
Submitted to Journal of Supercomputing. 

Macaraeg, M. G. , C. L. Streett, and M. Y. Hussaini: An analy*i * oi antiiicial 

vi*co*ity eiiect* on neacting ilow* u*ing a *pectnal multi-domain tech- 
nique. ICASE Report No. 87-35 , May 26, 1987, 16 pages. Submitted to the 
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5th International Conference on Numerical Methods in Laminar and Turbulent 
Flow. 

Maday, Y. and A. Quarteroni: Error analysis hon. 6pnc.tn.aJL approximation oh the. 

Kon.te.UK.g-de. Vries equation. ICASE Report No. 87-36 , June 8, 1987, 26 

pages. To appear in M^AN Numerical Analysis, 1988. 

Naik, Vijay K. and Shlomo Ta'asan: Implementation oh multigrid methods hon. 

solving Navier-Stokes equation on a multipn.oc.e66 on. 6y6tem. ICASE Report 
No. 87-37 , June 22, 1987, 33 pages. Proc. of the 6th IMACS Int. Symp. on 
Computer Methods for PDE's, Lehigh University, PA, June 23-26, 1987, pp. 
389-396. 

Pratt, Terrence W. : The PISCES 2 paA.aJU.el programming environment. ICASE 

Report No. 87-38 , July 1, 1987, 15 pages. Proc. 1987 Internat. Conf. on 
Parallel Processing, St. Charles, Illinois, Penn State University Press 
(pub.), August 17-21, 1987. 

Nicol, David and Joel H. Saltz: Principle 6 hor problem aggregation and 

a66ignment in medium 6 cole multiproce66 0 A 6 . ICASE Report No. 87-39 , 
September 18, 1987, 39 pages. Submitted to IEEE Trans. Comput. 

Ta'asan, Shlomo: Hultigrid method^ tfoA bihurcation problem6: The 6elh ad- 

joint case. ICASE Report No. 87-40 , July 6, 1987, 36 pages. Submitted to 
SIAM J. Sci. Statist. Comput. 

Erlebacher, G. , S. H. Bokhari, and M. Y. Hussaini: An ehhlaient parallel 

algorithm hon. the 6imulation oh three-dimen6ional compre66ible tradition 
on a 20 proce 660 r Flex/32 multicomputer. ICASE Report No. 87-41 , July 16, 
1987, 19 pages. Submitted to AIAA J. 

Hariharan, S. I. and P. R. Karbhari: Compressible Navier-Stokes equation: A 

6tudy oh leading edge ehh^ats . ICASE Report No. 87-42 , July 7, 1987, 26 
pages. Submitted to J. Comput. Phys. 

Fatoohi, Raad A. and Chester E. Grosch: Implementation oh an AVI method on 

parallel computer. ICASE Report No. 87-43 , July 14, 1987, 26 pages. J. 
Sci. Comput., Vol. 2, No. 2, 1987, pp. 175-193. 

Funaro, D. and D. Gottlieb: A neu) method oh impo6ing boundary conditions in 

p6eudo6pectral approximation oh hyperbolic equations. ICASE Report No. 
87-44 , July 15, 1987, 30 pages. To appear in Math. Comp. 

Erlebacher, G., T. A. Zang , and M. Y. Hussaini: Spectral multigrid method6 
hor the solution oh homogeneous turbulence problems. ICASE Report No. 87- 
45, July 16, 1987, 21 pages. Proc. of the Third Copper Mountain 

Conference on Multigrid Methods. 

Hall, Philip and Mujeeb R. Malik: The growth oh Gortler vortices in compres- 
sible boundary layers. ICASE Report No. 87-46 , August 18, 1987, 25 

pages. Submitted to Phys. Fluids. 
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Burns, John, Kazufumi Ito, and Georg Propst: On non-conve.sige.nce. of adjoint 

semigroups for control s ys terns with delays. ICASE Report No. 87-47 , 

July 24, 1987, 32 pages. Submitted to SIAM J. Control Optim. 

Maday, Y. , A. T. Patera, and E. M. Ronquist: A well-posed optimal spectral 

element approximation for the Stoke s problem. ICASE Report No. 87-48 , 

July 28, 1987, 45 pages. Submitted to SIAM J. Numer. Anal. 

Nicol, David M. and Paul F. Reynolds, Jr.: Optimal dynamic remapping of 

parallel computations . ICASE Report No. 87-49 , July 27, 1987, 38 pages. 
Submitted to IEEE Trans. Comput . 

Nicol, David M. : Performance issues for domain- oriented time-driven dis- 

tributed simulations. ICASE Report No. 87-50 , July 31, 1987, 11 pages. 
To appear in Proc. of the 1987 Winter Simulation Conference. 

Nicol, David M. : Mapping a battlefield simulation onto message-passing paral- 

lel architectures. ICASE Report No. 87-51 , October 14, 1987, 17 pages. 
Submitted to Proceedings of SCS Conf . on Distributed Simulation. 

Nicol, David M. and Joel H. Saltz: Optimal pre -scheduling of problem remap- 

pings. ICASE Report No. 87-52 , September 18, 1987, 21 pages. Submitted 
to 1988 SIGMETRICS Conference. 

Mavriplis, Dimitri and Antony Jameson: Multigrid solution of the Euler equa- 
tions on unstructured and adaptive meshes . ICASE Report No. 87-53 , 

July 28, 1987, 20 pages. Submitted to the Proc. of the 3rd Copper 
Mountain Multigrid Conference, April 1987. 

Tadmor, Eitan: The convergence of spectral methods for nonlinear conservation 

laws. ICASE Report No. 87-54 , August 5, 1987, 23 pages. Submitted to 
SIAM J. Numer. Anal. 

Geer, James and Carl Andersen: A hybrid perturbation Galerkin technique with 

applications to slender body theory. ICASE Report No. 87-55 , August 5, 
1987, 57 pages. To appear in SIAM J. Appl . Math. 

Harten, Ami: ENO schemes with subcell resolution. ICASE Report No. 87-56 , 

August 19, 1987, 62 pages. UCLA CAM Report 87-13. Submitted to J. Comp. 
Phys . 

Eiseman, P. R. and G. Erlebacher: Grid generation for the solution of partial 

differential equations. ICASE Report No, 87-57 , August 26, 1987, 88 
pages. To appear in State-of-the Art Surveys on Computer Mechanics, 
A. Noor (ed.), American Society of Mechanical Engineers. 

Keeling, Stephen L. : On implicit Runge-Kutta methods for parallel computa- 

tions. ICASE Report No. 87-58 , September 2, 1987, 23 pages. Submitted to 
BIT. 
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Wild, Christian: A nalysis and synthesis of abstract data types through, 

generalization from examples. ICASE Report No. 87-59 , September 4, 1987, 
24 pages. Submitted to IEEE Trans. Software Engrg. 

Foias, C., 0. Manley, and R. Temam: On the interaction of 4 matt and large 

eddies in two dimensional turbulent flows . ICASE Report No. 87-60 , 
September 8, 1987, 44 pages. 

Keeling, Stephen L. : Galerkin/Runge-Kutta discretizations for parabolic equa- 

tions with time dependent coefficients. ICASE Report No. 87-61 , 
September 9, 1987, 40 pages. Submitted to Math. Comp. 

Hussaini, M. Y., D. A. Kopriva , and A. T. Patera: Spectral collocation 

methods. ICASE Report No. 87-62 , September 10, 1987, 70 pages. To appear 
in IMACS J. Numer. Anal. 

Tal-Ezer, Hillel: Polynomial approximation of functions of matrices and its 

application to the solution of a general system of linear equations. 
ICASE Report No. 87-63 , September 11, 1987, 46 pages. Submitted to SIAM 
J. Numer. Anal. 

Roe, P. L. : Vis continuous solutions to hyperbolic systems under operator 

Splitting. ICASE Report No. 87-64, September 15, 1987, 34 pages. Sub- 
mitted to SIAM J. Numer. Anal. 

Arenstorf, Norbert S. and Harry F. Jordan: Comparing barrier algorithms. 

ICASE Report No. 87-65 , September 17, 1987, 39 pages. Submitted to 

Parallel Computing. 

Sethian, James A. and Stanley Osher: Fronts propagating with curvature 

dependent speed: Algorithms based on Hamilton- Jacobi formulations . ICASE 

Report No. 87-66 , September 24, 1987, 53 pages. Submitted to J. Comput . 

Physics . 

Bayliss, A., D. Gottlieb, B. J. Matkowsky, M. Minkoff: An adaptive pseudo- 

spectral method for reaction diffusion problems . ICASE Report No. 87-67 , 
October 1, 1987, 42 pages. Submitted to J. Comput. Physics. 

LeVeque, Randall J. : High resolution finite volume methods on arbitrary grids 

via wave propagation. ICASE Report No. 87-68 , October 20, 1987, 29 

pages. Submitted to J. Comput. Phys. 


ICASE Reports - 1986 

Canuto, C. and A. Quarteroni: On the boundary treatment in spectral methods 

for hyperbolic systems. ICASE Report No. 86-1 , December 27, 1985, 19 

pages. J. Comput. Phys., Vol. 71, No. 1, July 1987. 
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Gottlieb, D. , L. Lustman, and E. Tadmor: Stability analy6ls 0 i .6pzc.tH.aJL 

mztkodi ion. hypenbollc Initial- boundany value 6y6tzm6. ICASE Report No. 
86-2 , January 16, 1986, 38 pages. SIAM J. Numer. Anal., Vol. 24, No. 2, 
April 1987, pp. 241-256. 

Dutt, P. : A R lemann solvzn based on a global existence pnooi Ion. the Rlemann 

pnoblem. ICASE Report No. 86-3 , January 17, 1986, 12 pages. Submitted to 
J. Comput. Fhys. but withdrawn. 

Saltz, Joel H. , Vijay K. Naik, and David M. Nicol: Reduction oi the zHectS 

o\ thz communication delays In sclentlilc algonlthms on message pairing 
MIMP OH.chltZCtun.Z6. ICASE Report No. 86-4 , January 22, 1986, 26 pages. 
SIAM J. Sci. Stat. Comput., Vol. 8, No. 1, January 1987, pp. 118-134. 

Moitra, A., E. Turkel, and A. Kumar: Application oi a Rungz-Kutta 6chzmz ion 

hlgh-6pzzd Invlscld Intznnal ilom . ICASE Report No. 86-5 , January 31, 
1986, 26 pages. AIAA Paper No. 86-0104, AIAA 24th Aerospace Sciences 

Meeting, January 6-9, 1986, Reno, Nevada. 

Eidson, T. M., M. Y. Hussaini, and T. A. Zang: Simulation oi thz tunbulznt 

Raylzlgh-Bznand pnoblzm u6lng a 6pzctnal/ ilnlte dlHenence technique. 

ICASE Report No. 86-6 , February 4, 1986, 43 pages. Proc. EUROMECH 199 

Direct and Large Eddy Simulation of Turbulent Flows, Munich, Germany, 
September 30 - October 2, 1985. 

Nicol, David M. and Paul F. Reynolds, Jr.: An optimal nepantltlonlng decision 

policy. ICASE Report No. 86-7 , February 10, 1986, 19 pages. Submitted to 
IEEE Trans, on Software Engineering but withdrawn. 

Gottlieb, D., L. Lustman, and E. Tadmor: Convengence oi 6pzctnal methods ion 

hypznbollc Initial- boundany value 6y6tzm6. ICASE Report No. 86-8 , 
January 17, 1986, 15 pages. SIAM J. Numer. Anal., Vol. 24, No. 3, pp. 

532-537. 

Abarbanel, S. , A. Bayliss, and L. Lustman: Non-nzilzctlng boundany conditions 

ion thz compnz66lblz Navlen-Stokes equations . ICASE Report No. 86-9 , 
March 4, 1986, 26 pages. Invited lecture at the 7th Internat. Conference 
on Computing Methods in Applied Science and Engineering, December 9-13, 
1985, Versailles, France (INRIA). 

Hariharan, s. I.: Uonllnean. acoustic wave pnopagatlon In atmo6phzne. ICASE 

Report No. 86-10 , March 5, 1986, 28 pages. IMACS Proceedings on Computa- 
tional Acoustics, August, 1986, Yale. 

Banks, H. T. and K. A. Murphy: Quantitative modeling oi gnowth and dlspensal 

In population models. ICASE Report No. 86-11 , March 17, 1986, 13 pages. 

Lakin, w. D. : A combined Intzgnatlng and dlUznzntlatlng matnlx ionmulatlon 
ion boundary value pnoblens on nectangulan. domains . ICASE Report No. 86- 
12 , March 17, 1986, 30 pages. J. Engrg. Math., Vol. 20, 1986, pp. 203- 
215. 



8 


Iqbal, M. Ashraf, Joel H. Saltz, and Shahid H. Bokhari: Performance tradeoffs 

In static and dynamic load balancing strategies . ICASE Report No, 86-13 , 
March 17, 1986, 24 pages. Proc. of the 1986 Internat. Conf. on Parallel 

Processing, August 1986, pp. 1040-1047. 

Turkel , E. : Preconditioned method* for solving the Incompressible and low 

Speed compressible equations . ICASE No. 86-14 , March 20, 1986, 38 

pages. J. Comp. Phys., Vol. 72, 1987, pp . 277-298. 

Gibson, J. S. and I. G. Rosen: Numerical approximation f or the Infinite- 

dimensional discrete- time optimal linear- quadratic regulator problem . 
ICASE Report No. 86-15 , March 20, 1986, 82 pages. To appear in SIAM J. 
Cont. Opt., Vol. 26, No. 2, March 1988. 

Gibson, J. S. and I. G. Rosen: Shifting the closed-loop spectrum In the 

optimal linear quadratic regulator problem for hereditary systems . ICASE 
Report No. 86-16 , March 20, 1986, 47 pages. IEEE Trans. Auto. J. Control, 
Vol. AC-32, No. 9, September 1987, pp. 831-836. 

Shih, Ke-Gang: On the existence of solutions for an equation arising In the 

theory of laminar flow In a uniformly porous channel with Injection . 
ICASE Report No. 86-17, March 21, 1986, 26 pages. SIAM J. Appl . Math., 
Vol. 47, No. 3, 1987, pp. 526-533. 

South, J. C. , Jr. and M. Y. Hussaini, (eds.): Advances In numerical and 

applied mathematics • ICASE Report No. 86-18 , March 28, 1986, 597 pages. 
Applied Numerical Mathematics, Vol. 2, Nos. 3-5, 1986, pp . 161-437. 

Lee, Tai-yong, Costas Kravaris , and John H. Seinfeld: History matching by 

spline approximation and regularization In single-phase areal 

reservoirs • ICASE Report No. 86-19 , March 31, 1986, 53 pages. SPE 

Reservoir Engineering, September 1986, pp. 521-534. 

Mac Giolla Mhuiris, Nessan: The construction and use of divergence free 

vector expansions for Incompressible fluid flow calculations . ICASE 

Report No. 86-20 , April 15, 1986, 21 pages. To appear in Proceedings of a 
Spectral Methods Workshop. 

Bayliss, A., K. E. Jordan, B. J. LeMesurier, and E. Turkel: A fourth order 

accurate finite difference scheme for the computation of elastic waves . 
ICASE Report No. 86-21 , April 23, 1986, 44 pages. Bulletin of the Seismo- 
logical Society of America, Vol. 76, No. 4, August 1986, pp. 1115-1132. 

Harten, Ami, Bjorn Engquist, Stanley Osher, and Sukumar R. Chakravarthy : 
Uniformly high order accurate essentially non- os dilatory schemes III. 
ICASE Report No. 86-22 , April 29, 1986, 97 pages. J. Comput . Phys., Vol. 
71, No. 2, 1987, pp. 231-303. 

Ta'asan, Shlomo: Multigrid method for the equilibrium equations of elasticity 

using a compact scheme . ICASE Report No. 86-23 , April 30, 1986, 25 

pages. J. Comp. Physics, Vol. 73, No. 2, 1987, pp . 432-446. 
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Reed, Daniel A., Loyce M. Adams, and Merrell L. Patrick: Stencil* and problem 

p artit io ning * : Their inhluence on the perhormance oh multiple. proce**or 

* y* tem . ICASE Report No. 86-24 , May 2, 1986, 47 pages. IEEE Trans. 

Comput . , Vol. C-36, No. 7, July 1987, pp. 845-858. 

Hussaini, M. Y. and T. A. Zang : Spec.tn.aZ method* in hluld dynamic*. ICASE 

Report No. 86-25 , May 5, 1986, 61 pages. Annual Review of Fluid 

Mechanics, Vol. 19, 1987. 

Hussaini, M. Y. , W. D. Lakin, and A. Nachman: On *imilanity oh a. boundary 

layen pnoblem with an up*tream mooing wall. ICASE Report No. 86-26 , 

May 9, 1986, 25 pages. SIAM J. Appl. Math., Vol. 47, No. 4, August 1987, 
pp. 699-709. 

Chen, T. F. and G. J. Fix: Lea*t *quare* hinite element *imulation oh 

tran* onic j$-£otU6 . ICASE Report No. 86-27 , May 9, 1986, 28 pages. Applied 
Numerical Mathematics, Vol. 2, 1986, pp. 399-408. 

Kopriva, David: A *pectnaZ multidomain method hor the *olution oh hypenbolic 

*y*tem* . ICASE Report No. 86-28 , May 9, 1986, 47 pages. Applied Numeri- 
cal Mathematics, Vol. 2, 1986, pp. 221-241. 

Ta'asan, Shlomo: Multigrid method hor a vortex bneakdown *imuZation. ICASE 

Report No. 86-29, May 9, 1986, 22 pages. Applied Numerical Mathematics, 
Vol. 2, 1986, pp. 303-311. 

Gunzburger, M. D. and R. A. Nicolaides: On *tnuctuAlng algonithm* and *olu- 
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